laboratory in Showa Pharmaceutical University, Japan, while plants of E. ciliata (Thunb.) Hyl.and E. nipponica Ohwi were collected in Japan by T. Funamoto (Table 1 ; Fig. 1 ) and were cultivated in unglazed plant-pots in shade place in the experimental garden of Showa Pharmaceutical University. Some mature seeds were harvested and sown.
Classification of Chinese species of Elsholtzia followed Li and Hedge (1994) , while that of Japanese species of the genus followed Murata and Yamazaki (1993) . The voucher specimens of Elsholtzia flava and E. penduliflora were deposited in the Herbarium of Kunming Institute of Botany, Chinese Academy of Sciences (KUN), and those of E. ciliata and E. nipponica were deposited in Funamoto's personal herbarium in Showa Pharmaceutical University.
Chromosome observation Seeds of the species of Elsholtzia studied were sown on wet filter paper in petridishes for germination. Freshly growing root-tips were collected from germinated plants. They were cut off 5-10 mm long and pretreated in 2 mM 8-hydroxyquinoline at ca 20°C for 4 h, and then, fixed in 45% acetic acid at ca 2°C for 10 min. They were macerated in a mixture of 45% acetic acid and 1N hydrochloric acid (1:1) at ca 60°C for 20-23 sec and were then stained in 2% aceto-orcein in a moist chamber with 45% acetic acid for ca 30 min at room temperature. Slides preparations were made by the conventional aceto-orcein squash methods. The slides were faintly heated under an alcohol frame for 1-2 sec A comparative study of chromosome characters in four species of Elsholtzia Will. (Lamiaceae) in Japan and China Fig. 3B ). Small dot shaped satellites was rarely observed. Elsholtzia ciliate is widely distributed in central Europe to central, south and east Asia, and as well as Sakhalin. This species is found in Hokkaido, Honshu, Shikoku and Kyushu in Japan, and rise in sunny, more or less dry places, from lowlands to elevation up to 1,500 m (Murata and Yamazaki 1993) . Forty-nine plants of this species were collected in 13 points out of 12 localities in sunny places in a forestry road-sides in Japan ( Fig. 1 ; Table 1 ). These plants had the common chromosome number of 2n=32 in all plants (Fig. 2F) . This chromosome numbers verified with the previous report (Nishikawa 1985) .
The chromosome numbers of 2n=32 was previously reported in E. densa var ianthina (=E. densa) by Zhang et al. (1993) . Another different chromosome numbers to this species were previously reported as 2n=16 by Pogan et al. (1983) , Probatova and Sokolovskaya (1990) and Stepanov (1994) , 2n=18 by Uhrikova and Majovsky (1983) and Zhang et al. (1993) . This species could have two different ploids as diploid and tetraploid if the basic chromosome number of x=8 was accepted. Chromosome sizes ranged from 1.9 to 1.1 μm long and total 47.6 μm long and average 1.5 μm long. The chromosome complement of centromeric positions consisted of median-and submedian-centromeric chromosomes (Table 2 ; Fig. 3C ). Small dot-like satellites were rarely observed.
Elsholtzia nippnica is endemic to Japan, and distributed in westward from Fukui Pref. in Honshu, Shikoku and Kyushu, and rise in sunny, more or less dry places; lowlands to the elevation up to 400 m (Murata and Yamazaki 1993) . According to the systems of Wu and Huang (1974) , this species is a synonym of E. argi Lev. var. nipponica (Ohwi) Murata. Three plants of this species were collected in a locality in sunny places in a forestry road-sides in Japan ( Fig. 1; Table 1 ). These plants had commonly 2n=16 chromosomes in all plants (Fig. 2H) . The chromosome numbers of this species was reported here for the first time. This species could be diploid if the basic chromosome number of x=8 was accepted. Chromosome sizes ranged from 1.9 to 1.1 μm long and total 24.2 μm long and average 1.51 μm long. The chromosome complement of centromeric positions consisted of median-and submedian-centromeric chromosomes (Table 2 ; Fig. 3D ). Small dot-like satellites were rarely observed.
Thus, E. flava and E. penduliflora distributed in the People's Republic of China had 2n=20 in other word diploid if the basic chromosome number x=10 was accepted and their karyotype consisted of median-, submedian-and subterminal-centromeric chromosomes. before observation. Morphological types of the resting chromosomes were classified according to Tanaka's system (1971 Tanaka's system ( , 1977 , and the classification of mitotic metaphase chromosomes followed Levan et al. (1964) 
RESULTS AND DISCUSSION
Elsholtzia flava, E. penduliflora, E. ciliata and E. nipponica studied had the common karyomorphological characters in the resting chromosomes as the complex chromocenter type of which had numerous chromomeric granules, chromatin blocks and chromocentral small blocks scattered in the whole region ( Fig. 2A, C , E and G) . This resting chromosome type is the same type as the other genera in Lamiaceae (eg; Funamoto et al. 2008 Funamoto et al. , 2009 Funamoto et al. , 2011 . The mitotic metaphase chromosomes in four species had commonly small sized chromosomes and monomodal gradations in chromosome length from the longest to the shortest chromosomes, thus formed similar karyotypes to each other except of chromosome numbers and chromosome complements for centromeric positions.
Elsholtzia flava is distributed in India, Nepal and the People's Republic of China in open cultivated areas, valleys, forest margins at the elevation of 1,000-2,900 m (Li and Hedge 1994) . Seeds of this species were collected in Xishan, Kunming, Yunnan Province in the People's Republic of China ( Fig. 1 ; Table 1 ) and were sown on wet filter-paper in petri-dishes Laboratory of Showa Pharmaceutical University. Ten seeds germinated on wet filter paper in petri-dishes were chosen and used for chromosome observation. These plants had commonly the chromosome number of 2n=20 (Fig. 2B) . The chromosome number of 2n=20 of this species was previously reported by Bir and Saggo (1980) , Sagoo and Bir (1983, 1986) . Thus, the species could be recognized as the diploid if the basic chromosome number of x=10 was accepted. Chromosome sizes obtained in petri dishes and observed by the microscope were ranged from 1.6 to 1.0 μm long and total 27.3 μm long and average 1.37 μm long. The chromosome complement classified by the centromeric position consisted of median-, submedianand subterminal-centromeric chromosomes (Table 2 ; Fig.  3A ). Small dot-like satellites were rarely observed.
Elsholtzia penduliflora is endemic to valleys, hills, waste areas and dense forests at the elevation of 1,100-2,400 m in Yunnan Province, the People's Republic of China (Li and Hedge 1994) . Seeds of this species for the present study were collected in Kunming Botanical Garden, Kunming Institute of Botany, Chinese Academy of Science, Yunnan, the People's Republic of China ( Fig.  1 ; Table 1 ) and were sown on a wet filter paper in petridishes. Two of them were germinated and used for chromosome observation. These plants had commonly 2n=20 chromosomes in all plants (Fig. 2D) . The chromosome numbers of this species was reported here for the first time. This species could be recognized as diploid if the basic chromosome number of x=10 was
